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Adverse Effects of Microorganisms
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@/ Prevention is Primary Microbial Control




A HEPA air filters
A In-line water filters

A Contamination resistant
surfaces

A Water biocides

A Water pasteurization
systems

A Minimize condensation

A Contain trash and
human waste




Control using Operational Activities

Health Stabilization Program

Mission lliness (Crew)

Apollo 7 Upper respiratory infection (3)
Apollo 8 Viral gastroenteritis (3)

Apollo 9 Upper respiratory infection (3)
Apollo 10 Upper respiratory infection (2)
Apollo 11

Apollo 12 Skin infection (2)

Apollo 13 Rubella (1)

Apollo 14

Apollo 15

Apollo 16

Apollo 17 Skin infection (1)

Skylab-2

Skylab-3 Skin infection (2)

Skylab-4 Skin infection (2)

*Billica, Pool, Nicogossian, Space Physiology and Medicine, 1994



A Crewmembers
A Food

A Potable water

A Vehicle surfaces
A Vehicle air

A Cargo
A Biosafety review of payloads

Common microbiological monitoring |
requirements are employed by all international i

partners and commercial organizations
carrying NASA crewmembers I




Microbiological Requirements

Air

A Total bacteria 1,000 CFU/m?3

A Total fungi 100 CFU/m3

Surfaces

A Total bacteria 10,000 CFU/100 cm?
A Total fungi 100 CFU/100 cm?
Water

A Heterotrophic plate count 50 CFU/m|

A Total coliform bacteria Not detected in 100 ml

Remediation is initiated during spaceflight missions if monitoring
Indicates microbial concentrations are above these conservatively low
levels or if medically significant microorganisms are detected.




A Common environmental flora
Isolated from vehicle surfaces, air,
cargo, and potable water*

I Occasional opportunistic pathogens
A Burkholderia cepacia

A Pseudomonas aeruginosa
A Staphylococcus aureus

A lsolation of pathogens from the food
IS uncommon, but if found, does
results in disqualification of the lot

I Previous microbhial contaminants include:
A Salmonella enterica serovar Typhimurium

A Enterobacter cloacae
A Staphylococcus aureus

*Castro, et al, Microb Ecol 2004
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contamination spacecraft activities, such as

environments eating and hygiene 1o



Microbiological Monitoring on the ISS

Surfaces Alr Water

Quantified in-flight and returned to JSC for identification
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